The rhizosphere defined as zone surrounds the root that it physical, chemical, and biological character directly influenced by root activities. The rhizosphere is characterized by high microbiological activities compared to bulk soil and affected the plant performance. The objectives of this research were to determine soil respiration and total population of soil microbes, including fungi and bacteria, phosphate solubilizing microbes, and organic matter decomposer microbes. Soil samples were collected from rhizosphere zone (0-20 cm) of kemenyan bunga, kemenyan durame, kemenyan batak and kemenyan minyak in Pardomuan village, Sitellu Urang Julu-Pakpak Bharat, North Sumatera. Microbial population was calculated using plate count method and soil respiration measured using jar methods. The result showed that the highest fungi and bacterial population were found under kemenyan durame rhizosphere those were 13.4 x 10 7 and 15.7 x10 7 CFU mL −1 . The highest phosphate solubilizing microbes population (96.8 x10 4 CFU mL −1 ) was also found in kemenyan jurame rhizosphere. The highest organic matter decomposer microbe found in kemenyan minyak rhizosphere those were 25.1 x10 4 (fungi) and 73.2 x 10 4 CFU mL −1 (bacteria). The highest respiration (3.23 mg CO 2 100 g −1 day −1 ) was also found in kemenyan jurame rhizosphere.
Introduction
Soil was one of various factors that influence plant growth. Soil is a habitat for various types of microbes with various numbers and types. The presence of microbes in the soil plays an active role in fertilizing the soil, especially the soil under plant stands.
Microbes in the soil consist of fungi, bacteria and actinomycetes. Each microbe has its own function in carrying out various important processes related to life. Microbes are ICBSA 2018 doing various metabolic processes which are generally called biological activities [1, 2] .
Microbes are responsible for decomposition organic matter and nutrient recycling.
Decomposer microbes are microbes which decompose fibers, lignin, and organic compounds from the residue of dead plants and animals. Decomposer microbes consists of the genus Trichoderma, Aspergillus, Penicillium, Pseudomonas, Cellulomonas and Streptomyces. Decomposer fungi generally have a better ability than bacteria in decomposing plant residu [3, 4] . Phosphate solubilizing microbes are microbes that play a role in helping the availability of phosphorus nutrients in the soil. In acid soils phosphorus bound to form aluminum phosphate and iron phosphate, whereas in the alkaline soil phosphorus bound forms insoluble calcium phosphate. The existence of phosphate solubilizing microbes plays a great role to make phosphate nutrient to be available for plant. In general, phosphate solubilizing microbes consist of Pseudomonas, Bacillus, Enterobacter, Penicillium and Aspergillus [5] [6] [7] [8] [9] .
Kemenyan (Styrax spp) is one of the endemic plants in North Sumatra. Kemenyan can grow in wide range of habitats from lowlands to mountain forests up to 1600 meters above sea level [10] . Many studies on kemenyan have been conducted mostly those related to the species itself and its surrounding habitats, so it is necessary to study the existence of supporting activities such as the rhizosphere area. Rhizosphere is an area that is strongly affected by plant roots. Both plant and also microbes has a complex beneficial relationship. The existence of microbes in the soil is influenced by the quality of the vegetation grows on it while the activity of microorganisms will affect plant growth which ultimately determines the productivity of the land [3] .
The purpose of the study was to calculate the total population of soil microbes, the population of phosphate solubilizing microbes, decomposer microbes and to calculate soil respiration. ICBSA 2018 The samples were transferred into plastic bags and stored in ice box for transportation from the field to the laboratory and placed in a chilled room at [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] ∘ C prior to analysis.
Material and Methods

Study site and sampling procedure
Soil analysis
Soil chemical properties were analyzed using soil pH by glass electrode method, organic C with Walkley and Black method, P available with Bray 2 method and cation exchange capacity by washing method with ammonium acetate [11] . Analysis was done at the Palm Oil Research Center North Sumatra.
Measurement on microbial population and soil respiration
The enumeration was conducted by plate counting technique from a series of dilution of each sample. Ten g of fresh soil was put into Erlenmeyer containing 90 mL of physiological solution (8.5 g NaCl in 1 L distilled water) then shaken for 30 min. One mL of pure culture was put into a 10 mL test tubes containing 9 mL of physiological solution (resulting in 100 times or 10 −2 dilution,). It was shaken for one minutes and one mL of 10
dilution was taken for dilution of 10 −2 . Dilution process was continued until the dilution 10 −8 was reached. For the bacteria, one mL of the 10 −6 , 10 −7 , and 10 −8 diluted solution was added with 10 mL of nutrient agar at 50 ∘ C, then the culture was incubated for three days. For the fungi, decomposer microbes and phosphate solubilizing microbes, one mL of the 10 −3 , 10 −4 , and 10 −5 dilluted solution was added with 10 mL of nutrient agar at 50 ∘ C, then incubated for three days. After incubation, the number of microbes was counted using quebec colony counter [12] . The number of microbes was calculated using Equation (1) .
Soil respiration was measured with Jar method adapted from [12] . Fresh samples of 100 g, 5 mL of 0.2N potassium hydroxide (KOH), and 10 mL of water were incubated in 1000 mL vial for two weeks at 28-30 ∘ C. At the end of the incubation period, two drops of phenolptalein was added into KOH beaker until a red solution is formed. HCl was added into the red solution until the red color disappears and at that point, the volume of HCl the incubation. The amount of respiration (R) (in mg CO 2 100 g −1 day −1 ) was calculated using Equation (2) .
Where a is the volume of HCl used for titration (mL); b is the volume of HCl used for; titration of the blank/control (mL); t is the normality of HCl; n is the incubation time in day.
Data analysis
Data from the calculation of population and soil respiration were analyzed descriptively as an average result of three (3) measurements.
Result
Soil analysis
The presence of microbes in the soil is influenced by physical, chemical and biological soil properties. A biotic factors, including availability of soil nutrient, soil reaction, top soil depth, soil temperature and soil management practices may affect activity of soil microbial communities [13, 14] . The results of soil analysis showed that the kemenyan rhizosphere stand has very acidic soil pH (3.8-4.1), high to very high C organic content (4.24-7.00%), very low to high P availability (1.61-25.05 ppm) and low to moderate cation exchange capacity (14.33-20 .75 cmol kg −1 ) ( Table 1 ). Acidity (pH) of the soil affects the availability of nutrients and the presence of microbes in the soil. In acid soils, generally fungi are more dominant, whereas, in alkaline soils, bacteria are more dominant. In acid soils, the availability of nutrients is generally lower than that of alkaline soils. Nutrients are higher available at pH 6-7. The presence of microbes in the soil is also influenced by the availability of nutrients, because microbes ICBSA 2018 besides requiring organic matter, microbes also need nutrients for their survival. In the soil, most microbes are heterotrophic which require organic compounds as energy sources and carbon sources [15] .
Microbial population
Total microbial population in the soil under kemenyan stand rhizosphere were ranged from 14.2 x 10 7 CFU mL −1 to 29.1x 10 7 CFU mL −1 ( Table 2 ). In the kemenyan batak, kemenyan bunga and minyak total fungi population were higher than the total bacteria population, whereas in kemenyan durame total population of bacteria is higher than that of fungi. The highest total microbial population was found in the kemenyan durame rhizosphere area. The occurrence of microbial population differences was caused by the difference in root exudates produced by kemenyan. In addition, population differences were may be caused by differences in nutrient content, differences in soil pH and also organic matter content. Most of the microbes in the soil are heterotrophic microbes that require organic matter as a carbon source and energy source. The total microbial population consists of microbes that are beneficial or harm to plant growth. According to [16] there is a very close interaction between the diversity of plants with soil microbial diversity, where plants are suspected to be mediators of changes in soil microbial communities that have an impact on ecosystem functions. In the soil, most microbes are heterotroph which requires organic material as an energy source and carbon source.
The main source of organic matter comes from plants, so plants play an important role in controlling microbial quality, especially in the rhizosphere. Changes in plant diversity will change the amount, activity and diversity of soil microbes [17] . Plants give effect to the presence of microbes through the supply of carbon produced by root exudates, the number and microbial activity will be greater in the rhizosphere than in non-rhizosphere areas [18, 19] . Microbial populations may be 10 to 100-fold higher in the rhizosphere than in soil with no growing plants [19] . Decomposer microbe population were ranged from 26.0x10 4 CFU mL −1 in kemenyan batak to 98.3x10 4 CFU mL −1 in kemenyan minyak (Table 4) . Decomposer microbes are microbes that play a role in the decomposition of organic matter in the soil. Decomposition of organic matter will produce minerals that plants can take as nutrients. Microbial population has positive correlation with decomposition rate, higher microbial population will affect to faster decomposition. Decomposition rate mainly determined by the activity of microbes in a soil, and that activity is determined by microbial biomass and the environmental condition in the soil [19] [20] [21] . 
Soil respiration
Respiration is the process of using oxygen and releasing carbon dioxide by microbes.
Soil respiration in the kemenyan plant rhizosphere ranged from 1.36 CO 2 100 g −1 day −1 (kemenyan batak) to 3.23 CO 2 100 g −1 day −1 (kemenyan durame) ( Table 5 ).
The highest respiration is found in the soil under kemenyan durame stands. The process of respiration is one measure of microbial activity in the soil. Higher respiration value characterized higher biological activity in the soil. Respiration is related with the content of soil organic matter as a source of microbial energy and the total population of microbes and decomposer microbes [22] . Soil in the kemenyan durame has a high content of organic matter with the highest total microbial population, so that the respiration value is greater than the soil under other kemenyan stands. A major component of respiration is from microbial decomposition of soil organic matter that release CO 2 . Soil respiration is highly variable and can fluctuate widely depend on substrate availability, organic matter and moisture content [23] . 
Discussion
Soil is a habitat for various types of microbes including bacteria and fungi. Microbes are important in soil biogeochemical processes. Soil microbes participate in the process of oxidation, nitrification, ammonification, nitrogen fixation and other processes that lead to the decomposition of soil organic matter and nutrient transformation [24] . Soil microbes are one indicator of soil fertility. The high population of microbes in the soil, the high fertility of the soil. Fertile soil contain more than one billion microbes [25] . The results showed that the total number of microbes under kemenyan stand ( Phosphate solubilizing microbes and organic matter decomposer microbes help in providing nutrients for plant growth. Various types of bacteria and fungi are involved in both of these processes. The population of both types of microbes is very dependent on the content of soil organic matter, because it is a microbial that is heterotrophic. The microbial population of phosphate solubilizing microbes (Table 3 ) and organic matter decomposer microbes (Table 4) under the kemenyan stand still quite large, which is about 10 4 CFU mL −1 .
Various microbial activities in the soil can be measured one of them is by measuring the amount of oxygen consumed or the amount of carbon dioxide produced by microbial activities in the soil or measuring the process of respiration [26] . The higher the value of respiration produced, the greater the activity of microbes in the soil associated with the availability of nutrients for plant growth. Thus the presence of microbes in the soil will affect plant growth, on the contrary the presence of microbes in the soil is also influenced by the above vegetation associated with the presence of root exudates as a source of energy and carbon sources for the survival of microbes in the soil [27] .
Conclusions
Total microbial population reflects microbial activity in the soil as measured by soil respiration. Higher microbial population under the kemenyan stand rizosphere showed higher microbial activity. The highest microbial activity was found in kemenyan durame rhizosphere.
